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\zid\,*x^ Acinetobacter calcoaceticus fi^^Cv#tt P Q Q G D H <D%& 1 8 6^ 

*ua± <d r x j rnrnmmv mm.^xmm zfox^z>z.t*mwLt-$-2>-& 

tC^JV^T. Acinetobacter calcoaceticus &5Mc?§14 PQQGDHOl 9 2#§ 

y m^ft-esm £ fix v> £ I^tK^^o 

[w^S4] le^j^iT^^tt^r^ymie^oi 9 2#§<a^;i^a- 
nn&xm&z a^x „ 3 ia«oBfcggs[ =2 - * 

im&m 5 ] ib^ij#-^ 1 xmz ti& r $ ; mwmv i9 2t@om5 

>&3&&* r 9 - > * tz \t ir v >mmxwm §<itv^, gg$:Q 4 fafcogfigjes 
6 ] enn*y'r/*y>* t -t * * 3 - * ufrmmm 

&C;£v>T N Acinetobacter calcoaceticus fi5^7Kv#ttP QQ GDH<D 1 9 3#B 

&n&xw& $ fix v> £ ^3-^ Jtt**a6* 0 



tBIE# 2003-3063222 



2002-196177 ^ ^s- : 

«*#79-^ifcll^'J vV^-Cttm^tLTV^, »3fc£7fB|ft<0MES^ 

Gly-Arg-Asn-Xaal-Xaa2-Al a-Tyr-Leu 
(5ft*. Xaal, Xaa2. liMo^i7 5yi^^^, fctffU Xaal^GlnT 
£Xaa2J±LeirCf±>firv*) 

[Sf^fi 1 0 ] Xaal^Alaf tz ttGlye* »> . Xaa2^Alaf £ ttGlyC* & > 

[»*£ 1 1 ] m?&M. 1-10 ov>-r^^^iBm<o^M^^3-^M7fc 

[»*g 1 2 ] 8f*]g 1 1 KSB«0*^*#tr^* * - 0 

1 3 ] fftftg 1 1 fc|B«tf>ii^*^tr^te&# 0 
[ft*^ 1 4 ] 1 1 £ffi|ft<aat^#±^#fc&*&£ *LTV*£ 

[lif^l 6] W*^i - 1 0ov>i*tLj^jc8B«oQfi:^M^^3-^ltt* 
* ff* Sr ^ tr ^ rr - * -fe > -9— 0 

[0 0 0 1] 

*«H *i n n * y; * y £ ^ K*X*X (PQQ 

gdh) <owk. &£V7)vu-*(DiEmz&tfz>*:<D&m\m-rz> 0 

[0 0 0 2] 
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2002-196177 ^ ^- v : 

i-t^o ^3-^(i^vn-^t + y^-b* (GOD) £>&v>J£^;1/:j 

6 v ymm^mmm (g6pdh) zm^&mmm-znfcmiZKx^tzo 

L^L> GOD 5:ffiv^^{i^;l/n - x®«[: t & 

XZfztiK I^Ci^f^l>NAD (P) *m^Wtl\S%:h%^ 0 
[0 0 0 3] 

-e-ciT, ztitx<Dr)isa-xmmfem*m~m^btix&fzmm^frt>2>m 

?z%mmt LTPQQGDH<7)^^g$ttTV^ 0 PQQGDHti. bTnn 

* y > * y > tt^^n - xm&mmmx$> r^x-x 

[0 0 0 4] 

pQQGDHtcfi, m&^mmtTkmn.mmtf&z - t&%abtix^z 0 m 

It^ttPQQGDHii, $-^wl%)8 7 k D a^y >^^f Ff&f , 

M*vr7&m®mfc&^xji;<n>^fz%tix^2> 0 mx.^ am. cut 

on — Jansen et a 1 . , J. Bacteriol. (199 

0) 17 2, 6308-631 5 &#BB$ fitz^o 7Kv#ttPQQGD 
HfiAcinetobacter calcoaceticus <7>v> < ^^(DWlz&^X-ZrCDfefc-ftVBMZ fl 
T&*9 (Biosci. Biotech. Biochem. (1995) , 59 

(8) , 1 5 4 8- 1 5 5 5), *r<DM3kmKlr&? u-=-Z"m*iT ^ 
VU t Whfr\Z%*iX^2> (Mol. Gen. Genet. (1989), 217 

:430-436) o A. calcoaceticus S^TK^ttP Q Q G D H 
i±> ^*^5 0kDa^^7-f$S o ItoPQQglittteSfiJC?)— 
$mik±.X(7)**:U i?—hm t ^ b°%^ 0 
[0 0 0 5] 

Acinetobacter calcoacet icusE&3tStf>7jt?#14 P Q Q G D H <^>W.^m^^ 
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k #H 2002-196177 



o£ 0 ( A.Oubrie et al., J. Mol. Biol., 289, 319-333(1999) ; A. Oubrie et 
al., The EMBO Journal, 18(19) 5187-5194 (1999); A. Oubrie et al. PNAS, 
96(21), 11787-11791 (1999)) 0 -^Of&ifcK X tL(^ 7»14P Q Q G D H(± 

o 

[0 0 0 6] 

Q Q G D H tiiif^I^if t^l. ffft LTm^^^t L& 

JfoJB £ *vr v > & 0 L^L&^PQQGDHii^vn-* izMt %> 
[0 0 0 71 

D H £ $E#t 1" * d * S W 1" & o 
[0 0 0 8] 

*!&W#tt7K»tt P Q Q G D H ZmttJl^M K%t&LX^<Dtr)V x-xizft 
-f & illiRtt «r ffitfc&dl:*^^ if JSJH § & Qfc^M P QQGDHS: 
HSf^-f^ < &ifeffl$£*?T * o fc^m, tK^'I4P Q Q G d h o# fee>W*te&\,*x 

[0 0 0 9] 

tfnn^y *; >**»*fc-r«*»tt^3-^ 



ffilE# 2003-3063222 



2002-196177 ^ ^- v : 

£W2L<1±, *7I/ a fcKJS&te* 1 0 0%t Lfc»£\ 
[0 0 10] 

X, Acinetobacter calcoaceticus fi5jt7fc?§p&P QQGDHOf 1 8 6 5^/^«b 

<D7$y wm&mm r 3- y (-r & *> k^i- * p q q ? )v a - * 

[0 0 11] 

*wmwK&^xr $ ymnm<v&mifzimmzmLxm^&Wi^ mm 

7 < j nnmt tz\tmm^m<D$im^m* tzit^t^mmm^^i-^ - £ 

1"o #!lx.f£> Acinetobacter calcoaceticus J^O£#lcft$fci-&7jt?#ttP Q Q 
GDHIC^V^T, Acinetobacter calcoaceticus fi*7RMPQQGDH<7)il 

8 6 h 2 0 6 5«<7)fiit t7<y mMB^M^ttO^v^H^l?^ U 

M&M<Dii^m^hM i xmmm^(Dm&MK^xmc^m^MfzLx^^ 

t&m&jK^z.blX&Wi'k, mMi&l$ TAcinetobacter calcoaceticus fi*7jc^ 

ttPQQGDH^i s 6?m&t>2 o 6 mmnffi&t mm<vmm tnt>*i& 

o £ h mffi&<om 7 # B <V T ^ J mmm± TAcinetobacter calcoacet icus 

ft*7KMPQQGDH<7)ii 9 2mmtnm<D%LW.<DT ^ ;wm.m tm^ti 

[0 0 12] 

$ft L< (±. ^^O^M^^3-^^7jcS^{i> Acinetobacter calcoa 
ceticus ft5^7jc^P QQGDHO 1 9 2^B<Dff)V? 5 L < 1 9 3 
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0#i2OO 2-1 9 6 1 7 7 ^ ^-v : 6/ 

[0 0 13] 

£ i < ^m^^rmm^^n-^m^mmm^ 1 xm 

[0 0 14] 

Gly-Arg-Asn-Xaal-Xaa2-Al a-Tyr-Leu 

Xaal, Xaa2, ttttl^i7^»t^-?,, fcrtfU Xaal^GlirC 
t §Xaa2iiLeuTii^v>) £^ir 0 $f$l< fiXaalfiAlat £f*Gly-C& i9 . X 
aa2tiAla£ fziiGlyX&& 0 
[0 0 15] 

[0 0 16] 

[0 0 17] 

3[fgiPOQ nDH(7)^ 
[0 0 18] 

^^^^^Lv>^M^^n-^J^7K^^iC^v^Tf±, Acinetobacter ca 
Icoaceticus &*7fc?#ttP Q Q G D HO^l 8 6£|^£>il2 0 6£lS<^i§£2 
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k #M 2002-196177 




&m&%rl"Cm2tL2>T$SW&m<Dl 9 2#gtf>^;V*^ >^S^T 9 - > £ 
[0 0 19] 

f ^iJ^ll^tc^v^Tti, ^HWOSctSPQQGDHIi, EyiJ : 
G 1 y-Arg-Asn-Xaal -Xaa2-A 1 a-Tyr-Leu 

(*»K Xaal, Xaa2, littt^T^iiit*^, fcrtfU Xaal^GlnT' 
t §Xaa2liLeu-efi£v>) 

Sr-a^o 0* t < fiXaaltiAlaf: /cfiGly-C& . Xaa2JiAla3; fzl±Glre$>& 0 
[0 0 2 0] 

POOGDH <nm&-trfr 

Acinetobacter calcoacet icus &&<D3K.m<0&^&P Q Q G DH £ n - Kt"£ 
-t-^itfeT-ti, ^^7K^f4PQQGDH£n- K^&^^c&v^T, figH - 

Sambrook£>," Molecular Cloning; A Laboratory Manual" , 1989, Cold 

Spring Harbor Laboratory Press, New YorktCfg^£ tiX^2> 0 
[0 0 2 1] 

) k#au (^i£if»i) »c»K<0fci-*o western 

[0 0 2 2] 

^l^O&^MPQQGDHKis^Tte, FfMo^;v=7-^T*t Ftt^--t? 
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12 0 0 2- 1 9 6 1 7 7 ^ ^->? 

[0 0 2 3] 

$lj $ tifz~#M&%it$£'f- Z> Z\ b.lZ£ ^ Acinetobacter calcoaceticusffi^<7) 

Tfcv^ft PQQGDHoii 8 6^f>§2 o 6m&<Dmmz tmm<om^m 

[0 0 2 4] 

_h^o j: 3 iz Lxnbthtz, %mm pqqgdh z^mt&fmm&fozmm 
u &mmfrbm<kfrM% ¥T~mfc*mw.Lfz^ m®-* yu>^ 7°ux%¥x 

GDH^fM^M^^^it i>X%Z> Q nbtifzykm&mfr*, 
^07^^77^-, 77-f — x-f -^nv h^77-f -„ HPLC&tncj; 
0*«1-*ifcHJ: *K ^^MPQQGDH^iIt-S 0 
[0 0 2 5] 

*f&IKOPQQGDHW\ PQQ^ttiftU, ^n-^^fjttT^ 

Q GD H K X Z> if)Vn -x<o&itK 1 *> KoXMytZ P Q QO**SKfc«7C 
fe*oM^RlS^j:ijjesi-*c:i:*»-e§*o S-felOlfc LTJi. PM 
S (y ^Vis* Y^rJ^y jl- h) -DCIP (2, 6-^^nn7xy-M 
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12 0 0 2-1 96 1 77 A ^-v I 



[0 0 2 6] 

T V-D-/*;v n 3 - o - ^ ^.>v- D - — 

SrP^ i £ K X IFffi-r £ £ fc &X £ & o 
[0 0 2 7] 

<0 %cmm P Q Q G D H (itMff bit&LX, KM^t & M 

[0 0 2 8] 

PQQGDH^< 1 HJOT^-t-r tC+^^iT-^tfo *MWtCI±> *y 

^^O^tf^^-tfo ^SPQ Q G DHi» <DJ&mX\ mx.it 

tm^o tiL< ti^f&l^ O&^M PQQGDHtt^n^L fc^HT'tltt $ 
[0 0 2 9] 

WMtLXii, *-aK>«fi, #mH> 6^«ffi*^*fflv^ £ 
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12 0 0 2- 1 9 6 1 7 7 ^ ^->? ; 10/ 

^'Vt-, IMb*^ 1 ;** fc&v^iy.tn.fe^ 

q g d h i * - #vtftj:ci^b tfc^ rr/i^ft^itl'efeiLt^ 

[0 0 3 0] 

M£A*U PQQiSitfCaC l 2 , & «t tf* * - ^jMx.X-^MM 

h 7 x. - b tt v> * i t &x § & o ftmmm t l t^i&w o&ses p q 

[0 0 3 1] 

tzmfcztiz i><Dx-&%\i* 0 

[0 0 3 2] 

&mmm pqqgdh mu^mm 

IE£iJ#-f- 2 IiZtfZ *L&Acinetobacter calcoaceticus&SfcP QQGDH <7)^jt 
c9 9A (7 7Jl/7yrtti) Ac i net ob 
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2002-196177 ^ ^- ^ 

acter calcoaceticus ft^PQQGDH^n^ K*$*£flliiit 

& : ?-zn\Ltzi><Dx~&& (mi) o #fttcfl£oT»ffiiiwflaje*fejcj:») 1 9 

2 f@0^^ ^ fctt 1 9 3 #S tf> n J v 3 - *««fKfl| 

4 > * tt-rtt 75- ^£§S £ li ^ y v * 3 - K-f & ^*iSP.wi 1- f&ia. 1 . 
o 1 6 7f i^7X^7¥^iJ?ttt4 5 2f @07^7f ^ 



Gln192Ala 


5'- ata age aag egg gtt acg ccc -3' 


Gln192Gly 


5'- caa ata age aag ccc gtt acg ccc aac -3' 


Leu193Ala 


5'- caa ata age age ctg gtt acq -3' 


Leu193Gly 


5'- gaa caa ata age ace ctg gtt acg ccc -3' 


Asp167Glu 


5'- cc tga ctg atg ttc ttt tga tga agg -3' 


Asn452Thr 


5'- c ate ttt tig gac agt tec ggc aqt at -3* 



[0 0 3 3] 

^t9~7°7*^ KpKFl 8 k (£»jft m ) KAcinetobacter calcoace 
ticus S^PQQGDH^n-K-t-^jt^O-fU^^tfKpn I-Hind IIIWrM** 
^WfV/l'-fH/io Zvyy-yfV- h 5 0 f mo 1 b^Mfe 
(M IMu t a n (gMMM) -Express Km* v h iZtfm<D*z 
>>3>7°7J v-5pmol, i; ymtLtzf-Yv f^^-S Opmo 1 
(2 0// 1) <Dl/l OM^Wl^y f<D7--'J >^7 7-t t i>K 
7l^U lOOt, 3^0ijStit7*5^^ KfcfcttS-fr, l**£Lfco -b 
^yaW'fv-lipKF 1 8 k OTJ 7^-f v >»ttitf^±tc^>^ -fio 

v-£r--y >^$^7t 0 £;MK3 ^ 1 w|B|*y hx^^f>v3>;^77 
1//10T4 DNA'j^, l/£lOT4 DN A*°y ^ 9— tr£ «t 
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0#I2OO 2- 1 9 6 1 7 7 ^ 

»#T^^,E.coli BMH7 1-1 8mutSKf^$Eg|U -Bfe^td^^fo 
[0 0 3 4J 

ZZfrhftomLfz-f^XS. K&E.coli MV 1 1 84llf^3£^U * 

G B 2 ±©*&ffl PQQGDH^n- Ki-4«e=F©Iftm I-Hind Illtftf XtL 
[0 0 3 5] 

■F^ffl4fc«a3iaiPQQGDHft3-Ki-*«fe^^ E. coli« 
S^^--e*4pTrc9 9A (7 7;Wy7tt) «)7^f ^D-i'/^f>f 
HC#AU fi$^^7^^ K£E.coli DH5 aUMc^JWE&Lfco ^tt 
^4 5 0ml©LM (7>fy'J>5 0^g/mU ^n7A7i^3-jV3 
On/mlM) •CtP77^nS-fflv>t3 7t;-?-l|tt^iU lmM 

CaC 1 2 . 5 0 0 /.MPQ Q«r^tr 7 1 OLJfrHfefcftBLfco 
3P*WtM y yn if**-**? * h v K**ftft 0. 3 mMfcfc* j: 5 «JnL 
> *<&&1. 5*m«*L£. (5000X g> 1 053% 4t) 

T-m^ElRL, iOf^O. 8 5%NaCljg«1?2i^L^ e i|fU 
IM71/>f7*l/^T«|#U M'bfrM (lOOOOXg. 15^, 4"C) X»*m 
»OW#*»*Lfc 0 ±tt*jB*<b£* (l60500Xg (40000r.p.m.K 9 0^ 

[0 0 3 6] 

mmm 2 xm h v&a* x z?&&mw pqqgdh o«m»xia * * 
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^frm 2002-196177 ^ ^- v : 13/ 

tL-ettl ^MPQQ, ImM CaCl^T-eiW^nftUo itt 
£18 7,* Ifo^U 3^ l<£>f£1£f£iS (6mMDCIP4 8^ 1,600 
mMPMS 8^1, 1 OmM'J >m^Stf^pH7. 0 16/.1) ii^i 

[0 0 3 7] 

»*Stt©«3e«4. m?atw^v>T, 1 OmM MOPS-NaOHi» (p 
H7. 0) tl:^TPMS (7zu1-i;y* hf;l/7x- f) -DC IP (2, 
6-y^DD7x/-;KVK7xy-;v) «rfflv^ DCIP<7)6 0 0 nmO| 

t7t 0 l^fflfc l//mo l ©DC I P^TC^tL^^fStt* 1.3. 

~y Yt Ltz 0 ttz, DCIPO P H7. 0 fc^t&^;M0bfc#afctt 1 6 . 3 m 

[0 0 3 8] 

[^2] 





Km flt(mM) 


Vmax (U/mg) 




30 i 


129 


Gln192Ala 


50 


123 


Gln192Gly 


36 


94 


Leu193Glv 


177 


42 


Leu193Gly 


157 


46 



[0 0 3 9] 



*Lfc*£ffl* i tf#MEffl P Q Q G D H O WftSBXftfi * 1 ^ MP Q 

ImM C a C 1 ^HETt 1 ^MJai^n-ffcL^o Zfi* 1 8 7 ^ 1 fo 
3/,l«|ti(6mM DC IP, 6 0 OmM PMS, lOmM 

zt^2 OmMifeli 1 0 0 mMt^liJ: 7 t;4 0 0 mM^)^3 $ fcfcMt&O 
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2002-196177 ^ ^- v : 14/ 

ftifiStt^Lfe, g@j£jg2 OmM&J^l 0 OmM««t ^rfl^f 
*gjg^2 0mM-CtW3feUfcjtt***5^i- o *«WOBfc36ta»*|±v^r*tt 

o 

[0 0 4 0] 

[S3] 







Gln192A!a 


Gln192G!y 


Leu193Ala 


Leu193Gly 


9>=i— x 


100(%) 


100(%) 


100(%) 


100(%) 


100(%) 


7a— x 


45 


29 


34 


50 


39 


3-O-m- 
2Vu=i— X 


82 


80 


101 


66 


60 


tf^h-X 


8 


10 


12 


34 


26 


— X 


49 


20 


24 


39 


30 


7$h— X 


53 


56 


40 


64 


56 


-tzQtf^-— X 


85 


138 


85 


84 


71 



[0 0 4 1] 

[^4] 







Qn192Ala 


Gln192Gly 


Leu193A!a 


Leu193G(y 


?VU=l— X 


100(%) 


100(%) 


100(%) 


100(%) 


100(%) 


TP— X 


62 


41 


45 


47 


35 


3-0-m- 


92 


93 


98 


86 


59 


#7^1 — X 


8 


6 


19 


25 


17 


-?;U — x 


51 


56 


44 


50 


46 


^h— X 


51 


56 


44 


50 


46 


-t*pfc:;j--x 


42 


73 


59 


59 


39 



[0 0 4 2] 



miE# 2003-3063222 



&m 2002-196177 



-^-v: 15/ 



[*5J 





Asp167Glu/ 
Asn452Thr 


Gln192Gly/ 
Asn452Thr 




100(%) 


100(%) 


TP— X 


2 


32 


3-0-m-^;i/=i— x 


4 


98 




2 


14 


v;u| — x 


12 


46 


5£l — x 


2 


21 



[0 0 4 3] 



1 //MP QQ^ ImM C a C 1 2^^Tt? 1 NFWIJB)L±*n^U #««JR 
W3-^iOf5^MPQQ, lOmM C a C 1 2# ; £TT-||Sf?fr&£?!IJ 

^Lfco ■%mmmw3 K&mvmmm&nm&mzmz, Dcipo6oon 

*7l/3-**K2 0 OmM*T**jm«*f&&*Ll% K s ili2 0 OmMto 

[0 0 4 4] 

^6 

mm*. <r>vm& x zmm 

l%^WW-fKKmi0mM MOPSift (pH7. 0) 
g^T- 3 0 ^F«31 Lfc?^ 2 0 mM'J y>mi0mM MOPS mffiWL ( 
p H 7 . 0 ) cf-eMfit? 2 0 ^Fb%1LT^ ^ ;l/ T ^ft K^rn-^v^L 
7t 0 ^OlS^-lOmM MOPSi« (pH7. 0) tfCMST? 1 H#W£Lt 
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2002-196177 A ^-v> : 16/ 



[0 0 4 5] 

fflPQQGDH*HSfefllLfc»**>-9--tMv»T, 0. lmM-5mM« 
T*tr )V -> - x <7>*g £f? -i^i § fc e 

[0 0 4 6] 

[EBISE] 
Sequence Listing 
<110> Sode, Koj i 
<120> Glucose Dehydrogenase 
<130> psg0016 
<160> 9 
<210> 1 
<211> 454 
<212> PRT 

<213> Acinetobacter calcoaceticus . 
<400> 1 

Asp Val Pro Leu Thr Pro Ser Gin Phe Ala Lys Ala Lys Ser Glu Asn 

1 5 10 15 

Phe Asp Lys Lys Val He Leu Ser Asn Leu Asn Lys Pro His Ala Leu 

20 25 30 

Leu Trp Gly Pro Asp Asn Gin He Trp Leu Thr Glu Arg Ala Thr Gly 

35 - 40 45 

Lys He Leu Arg Val Asn Pro Glu Ser Gly Ser Val Lys Thr Val Phe 

50 55 60 

Gin Val Pro Glu He Val Asn Asp Ala Asp Gly Gin Asn Gly Leu Leu 
6 5 70 75 80 

Gly Phe Ala Phe His Pro Asp Phe Lys Asn Asn Pro Tyr He Tyr He 

85 90 95 

Ser Gly Thr Phe Lys Asn Pro Lys Ser Thr Asp Lys Glu Leu Pro Asn 
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2002-196177 



17/ 



100 



105 



110 



Gin Thr He He Arg Arg Tyr Thr Tyr Asn Lys Ser Thr Asp Thr Leu 

115 120 125 

GIu Lys Pro Va! Asp Leu Leu Ala Gly Leu Pro Ser Ser Lys Asp His 

130 135 140 

Gin Ser Gly Arg Leu Val He Gly Pro Asp Gin Lys He Tyr Tyr Thr 
145 150 155 160 

He Gly Asp Gin Gly Arg Asn Gin Leu Ala Tyr Leu Phe Leu Pro Asn 

165 170 175 

Gin Ala Gin His Thr Pro Thr Gin Gin Glu Leu Asn Gly Lys Asp Tyr 

180 185 190 

His Thr Tyr Met Gly Lys Val Leu Arg Leu Asn Leu Asp Gly Ser He 

195 200 205 

Pro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser His He Tyr Thr 

210 215 220 

Leu Gly His Arg Asn Pro Gin Gly Leu Ala Phe Thr Pro Asn Gly Lys 
225 230 235 240 

Leu Leu Gin Ser Glu Gin Gly Pro Asn Ser Asp Asp Glu He Asn Leu 

245 250 255 

He Val Lys Gly Gly Asn Tyr Gly Trp Pro Asn Val Ala Gly Tyr Lys 

260 265 270 

Asp Asp Ser Gly Tyr Ala Tyr Ala Asn Tyr Ser Ala Ala Ala Asn Lys 

275 280 285 

Ser He Lys Asp Leu Ala Gin Asn Gly Val Lys Val Ala Ala Gly Val 

290 295 300 

Pro Val Thr Lys. Glu Ser Glu Trp Thr Gly Lys Asn Phe Val Pro Pro 
305 310 315 320 

Leu Lys Thr Leu Tyr Thr Val Gin Asp Thr Tyr Asn Tyr Asn Asp Pro 



325 



330 



335 
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Thr Cys Gly Glu Met Thr Tyr He Cys Trp Pro Thr Val Ala Pro Ser 

340 345 350 

Ser Ala Tyr Val Tyr Lys Gly Gly Lys Lys Ala He Thr Gly Trp Glu 

355 360 365 

Asn Thr Leu Leu Val Pro Ser Leu Lys Arg Gly Val He Phe Arg He 

370 375 380 

Lys Leu Asp Pro Thr Tyr Ser Thr Thr Tyr Asp Asp Ala Val Pro Met 
385 390 395 400 

Phe Lys Ser Asn Asn Arg Tyr Arg Asp Val He Ala Ser Pro Asp Gly 

405 410 415 

Asn Val Leu Tyr Val Leu Thr Asp Thr Ala Gly Asn Val Gin Lys Asp 

420 425 430 

Asp Gly Ser Val Thr Asn Thr Leu Glu Asn Pro Gly Ser Leu He Lys 

435 440 445 

Phe Thr Tyr Lys Ala Lys 

450 
<210> 2 
<211> 1612 
<212> DNA 

<213> Acinetobacter calcoaceticus 
<400> 2 

agctactttt atgcaacaga gcctttcaga aatttagatt ttaatagatt cgttattcat 60 
cataatacaa atcatataga gaactcgtac aaacccttta ttagaggttt aaaaattctc 120 
ggaaaatttt gacaatttat aaggtggaca catgaataaa catttattgg ctaaaattgc 180 
tttattaagc gctgttcagc tagttacact ctcagcattt gctgatgttc ctctaactcc 240 
atctcaattt gctaaagcga aatcagagaa ctttgacaag aaagttattc tatctaatct 300 
aaataagccg catgctttgt tatggggacc agataatcaa atttggttaa ctgagcgagc 360 
aacaggtaag attctaagag ttaatccaga gtcgggtagt gtaaaaacag tttttcaggt 420 
accagagatt gtcaatgatg ctgatgggca gaatggttta ttaggttttg ccttccatcc 480 
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tgattttaaa aataatcctt atatctatat ttcaggtaca tttaaaaatc cgaaatctac 540 
agataaagaa ttaccgaacc aaacgattat tcgtcgttat acctataata aatcaacaga 600 
tacgctcgag aagccagtcg atttattagc aggattacct tcatcaaaag accatcagtc 660 
aggtcgtctt gtcattgggc cagatcaaaa gatttattat acgattggtg accaagggcg 720 
taaccagctt gcttatttgt tcttgccaaa tcaagcacaa catacgccaa ctcaacaaga 780 
actgaatggt aaagactatc acacctatat gggtaaagta ctacgcttaa atcttgatgg 840 
aagtattcca aaggataatc caagttttaa cggggtggtt agccatattt atacacttgg 900 
acatcgtaat ccgcagggct tagcattcac tccaaatggt aaattattgc agtctgaaca 960 
aggcccaaac tctgacgatg aaattaacct cattgtcaaa ggtggcaatt atggttggcc 1020 
gaatgtagca ggttataaag atgatagtgg ctatgcttat gcaaattatt cagcagcagc 1080 
caataagtca attaaggatt tagctcaaaa tggagtaaaa gtagccgcag gggtccctgt 1140 
gacgaaagaa tctgaatgga ctggtaaaaa ctttgtccca ccattaaaaa ctttatatac 1200 
cgttcaagat acctacaact ataacgatcc aacttgtgga gagatgacct acatttgctg 1260 
gccaacagtt gcaccgtcat ctgcctatgt ctataagggc ggtaaaaaag caattactgg 1320 
ttgggaaaat acattattgg ttccatcttt aaaacgtggt gtcattttcc gtattaagtt 1380 
agatccaact tatagcacta cttatgatga cgctgtaccg atgtttaaga gcaacaaccg 1440 
ttatcgtgat gtgattgcaa gtccagatgg gaatgtctta tatgtattaa ctgatactgc 1500 
cggaaatgtc caaaaagatg atggctcagt aacaaataca ttagaaaacc caggatctct 1560 
cattaagttc acctataagg ctaagtaata cagtcgcatt aaaaaaccga tc 1612 
<210> 3 
<211> 8 
<212> PRT 

<213> Acinetobacter calcoaceticus 

<220> 

<222> 4 

<223> Xaa is any amino acid residue 
<222> 5 

<223> Xaa is any amino acid residue 
<400> 3 
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Gly Arg Asn Xaa Xaa Ala Tyr Leu 
<210> 4 
<211> 22 
<212> BNA 

<213> Artificial Sequence 

<220> 

<223> primer for point mutation 
<400> 4 

ataagcaagc gggttacgc cc 22 
<210> 5 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 5 

caaataagca agcccgttac gcccaac 27 
<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 6 

caaataagca gcctggttac g 21 
<210> 7 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> primer for point mutation 
<400> 7 

gaacaaataa gcaccctggt tacgccc 27 
<210> 8 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 8 

cctgactgat gttcttttga tgaagg 26 
<210> 9 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 9 

catctttttg gacagttccg gcagtat 27 

[mi] iiii, ^«ipqqgdh^3- v-r&mmmmmm 

^Zfpm-t&fzibltZm^fzy?** KpGB 2<Dm^^to 

[112] 1112 1^ *^(0^1PQQGDH?:3- Ki"£^ftM^ 

[EI 3] i3li, ^^O^MPQQGDH^^O^gjiJg^tt^ 
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